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(54) mmo)m] mmmmmm^i:rs^(osm^& 

(57) [^^1 

^ h?J-^"/l-3 0-3 4 ay^^^ h^^-^H 9cD_b^ 




(: 

1 

i^m^-r^ t> h^^. mu9- \^mt try hmt(D^ 
^mz^m^K. ?^^u±/um^mMi SFET trnm 

^-oT. (a) mm?^ V ± /l^m^MM I S FET^2 

^^\zMm.^Mz.m^'^mmM}i. (b) m^^^^w^ 
mum2^\^\z.m^-r^\fy vut. (d) ttjiB2 

(e) tfjfa2*:(^!7- K^or^cD 

n^mi:^i^\zMiE-r^mimi^mt. (f) tutemiHg 

^tixi-f£i-^m^mmz\t. mmimwmm^^m^ 

or. mm'\^mwmM^±^^n. mzmp^m^ifri^x 
mm^^m^mmtm.^mlzmm^i^x^-^ - 1 ^WMt 

or. ttrf5®2«frjiottjt5m2:5^r^tc^of^^ffst^, tfj 

[ft J^tli 6 ] > ^ y ^/^31$R^M I S F E T <t - ixfc 
it «^ ^ ix ;t 'ft # ^^ffi ^ 5^ ^ ^ T- ^ ^ y 

ftJfe'ff«^^^^:a:9^^^fjfB;^^yir/L.^jf^ 

^2^«^Il]£SSgO»it:^^^r^.or, (a) ^^g^g;!;^ 5^7 
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2 

. O^^JrCO^i^^ic. DR AMOy ^ y -^/^^:S;^-t- 
^^^yiry^31^R^M I SFET^J]^j5itL. fijfB^^^ 
g^iO±lD±c0^2^Jgc{C, ftllBDR AMOj^^tUSg^ 
^/iffe-rSM I SFET^^^isfe-r^X^. (b) ttjfSp<^ 
y -fer/U31^^M I S F E T*5j:UJStjfEj^^[D]^c?^M I S 
FETC0^n^-iXO±^{-^l^i^^^^;^^^,;g.^ ^ 
tB^lte,m^^^:yf^>^-t-^r <J^ECJ: ftJlST^ ^ y 
i?/^2liR^M I S F E TOy-;::^, K U-Y ^ c0-;fe-O_b 

(c) m^%\mmm<r^}Lmz%2^mm^nr^\^ 

TtS. mm2teaj^^:^^/f^>'^-t-6r^(cj: t:). Htj 

-r^<!r[^p#fc. mu%2^mn^^'(j^(r:>Tm<om%^% 

MI SFETCO±^tC. tUlEMI SFET^iBi^^^^ 

it;^fer^or. ttrfemi /^-o-^;^^^-^ 
^i^^ i7 h7js-/Ko^^ftjiBmi ;^/L— 7j^-/i.co@j: I? 

^;^i£r^or. (b) x^rff^i^t^L/cftjIBmi c:r' 

[ff:^:^l oj p^^y-ir/u^JR^MI S F E T - 
{CLi:^iJ{^S^^;h.7tjt^#^^§:a5^-^^r-y^yir/U 

JJ^MMI S F E TO±^(-gggL7^rDR AM^^-r-S^ 
it^2^^^[Hl^^goMit^5^r^or. (a) ^^^g 
ffiO^®±C0^1^^fC. DRAMtD^^y ir/L.^;^;^ 
-r6;^^y -^/L-iliR^M I SFET^ff^/^feL. ^tJlB^^ 
WmR<0^W^^:.(0%2W^\Z^ ftJlEDRAMcDj^^lH]^ 
^«i^fe-r^MI SFET^JF^i5it-r5X^. (b) fUISy 
^ y -fe/U^liR^M I S F E J:r/ttJtBj^^[p]S§cOM I 
S F E TO^;h.^*nc;:)±tI5|^m 1 ^mm^W^^ L7t^. 
t^fSmi^^^^:nv:.^>^^5^^|^j- fniB^^ 



3 

^2§i7L^?fM-r5Xm. (e) ttjE^i§i7L*5j:t;^ffl 

y^i^v-r^^tizx^. mmm^^\Bim(DMi sfet 
[ft 3j<ii 1 2 1 1 1 famto^*i2^^^[H]^g€ 

[ft 13] ^ ^ y ir/u31iRfflM I S F E T ^ Cix 
tf^^MI S FET(75jb^lCiE®bfcDRAM^^-r5* 

^^^^[H]£&^g^Mit:^^'t-*^or, (a) ^m^S 

^ U -t/uiliR^M I S F ET:i6XUmUmm\B\^<^M I 

s F E T^T^^n^'tKohm^^ 1 t^-^^ 

y-t/i-^tR^Mi SFEToy-;^. Fi/'<>c7:>-:^t7^ 

miam 2 mmm^iv'^<^Tm<DmB% i ^^m^^ ^ 
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Jb^tCftllEMI SFET^iai^i:^S'^-rS^3^^^ 

^ h*-/^^?f^i^it-r6x^. (d) mm%2mmm(^±. 

mu^yf-^^"^ ^ ^z/^Stc^s^^L^fl^M-r^xg. 
p ^ f- ^ -7 ;^ ^ {- L r 3 li7LOT^ 

(oMiEBs^-mM. mBm2mmm^xu^t^MiBm 

MiSFEToy-^. Ki^-Y >'<^ftii:;b'cD±B{cfjiay 
[If Tj^tl 1 5 ] ffsR^i 1 4 IBmco4^«^*ll[iI^Sg 

17] / ^ y -lr;L.31tR;^M I S F E T ^ m 
JR^M I S FET(7:)Ji^Eci£mtfcDRAM^^-r^4^ 

^m^-r^Mi sFET-^jf^frSc-t-^xm, (b) mB/ 

^y ir/^31iR;iM I S FET*5j;UiflEjil^(Hli&&t7:>M I 

SFET (D^ti^n<D}imz.% 1 i^e^^jfM t)tm. 

ttllEm 1 mm^'D^^^ tCftllBm l Itel:^ t\t:^yi'>^ 
^mt^^^^^^^y'^'-y^^ ^ y^^^^^Mi'^:^^^ 
(c) tfII£Bi:J3j:t^B2^^cDtlJia^;^^>'^^ 1^ 
/^^(7?±^{C. ^cOX^T-?l^^i5)s^n^'ff^t^ffi^fi^ 

50 mml^^<^M2^f^mm^^y'^>^^xmm^mf^'r 



5 

5x^. (d) mmmm(D\:^n^^t^mmm 2^mmco 

(f) ^it^mm<o\^^i.y.^(Dm^<Dmmmimwm^m 
^bfc^. muuDm^\^mz^^fzmum 3 mmmt . 

[ft^il 1 8 ] it^^tii 1 7 um.<r:>^MW'm^M^m.W 
[ft^if 1 9 J ^ ^ y i?/i-31JR^M I S F E T i: - 

Bg^ft^tH]5^^-gco®ig::^^T-^or. (a) ^mi^m 

^mj^-r^Mi s FE T^ff^^j^-rsx^. (b) mm?^ 

^ y -^/l^aiiR^M I S FET:^oJ:t/tfrf5^Ia]{^OM I S 
FETO^n-?:'iXO±^iC, ^cOXmr-JF^j^^tlS'ff^ 

wm^mf^-t^nu. (d) mmmm^ ^xj^mim 2 (D 
o tijfsm 2 if^Mm t mtm 1 ^a^M ^ ^/ 5^ ^ ^ 

LTl^^-r^X^. (e) fJlS^l(D:7^ h t/v^^ 



m^W-X 1 - 1 8 6 5 2 2 

e 

^-^coT^m#^?f^;^-f-^xm. (f) mu%\m^^ 

±^ tfjfS'[t ^ ^ ^ ^ CO ±^ ^ 

-r5m2^^^^?f^i5it-r-5xm, (h) itjf5m2»^^ 
femi^Jief--[t«^^^^^^^^ff^;^t-6x^. 

[ft 2 0 ] If 1 9 fa«C04^»^*^In]|^gg 

coMit;^^T-^oT. tuts (f) X^T-m2co:7:^ 

^^^-^^^fcLTttjfs^2|ii^£7:>tijfsmi3t^j^ 
^^^/f^^^^UTl^^-r^l^. m%^%2<Dy :t 

o®^::^^^T-^?oT. tifI5m2[l^]^t^^?fJ|i^;^n-5m3« 

[0 0 0 1 ] 

W<Dnm.'^mz.m\^. 4#tC. dram (DynamicRandom 
Access Memory) ^^"T ^ 4^a»^ft^tH] ^^gO^ig;^ 

[0002] 

JR^M I S FET^ - il|^Li:^IJtc^^^nfc IficD'ft^ 
^ y ir/U^liR^M I S F E Tf^, i_^-<:-y_ f.^^^, 

J: K ^ >' ^«iS-f 6 J: o T«;^fe 
^tlTl^6. t:V h^i^. •ir/L.SliR^M I S FE 

[0 0 0 3 ] ifi^CODRAMI:^. 'ft^^^^^fi^^^ 
;^^yir/U3liR^MI SFETco±:;^{cSBg-r6> \.^t> 

[0 0 0 4 ] ^(Dm<D:^^ 2^:^ K • ^^-t/'^v^^Wit^^ 
? ffl-r^DR AME^Ol^TI^, ^^l^^tWmW-r ~ 1 9 2 7 



(5) 

T 

- 1 2 2 6 5 4 ^<ixm,. mmW- ? - l O e 4 3 ? ^^yi^ 
[0 0 0 5 ] 

[0 0 0 6 ] ;4^:^5^'7:>§&^t^> DRAM(7>MiiXmT'^ 
[0 0 0 7 ] ;^^^0^c7)ftil£Oge^f^. DRAMOt:^:^ 

[0 0 0 8 ] 7i^^m^mm^^hxiKt<Dj&(r>^^t^m 
^^m'm^^B^^ ^'(i^^^^^'^' ^^^^ ^"^^ 

[0 0 0 9 ] 

[0010] ( 1 ) ^^0^(7)D R AMii . ^nwm^<^ 

^ y ir ;^514R^M I S F E T ^ 2 fiJfMi'^ fc*^?*-^^ 

(c) |tj|5^2^r^{C 
(e) MIS 2:^(7:) c?" KJ^(7:>W'7)lii§^*-*^^''^^^ 
-rh%\UWmb. ( f ) tiIIB^l«^^^l^^tSt:> h 
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[0 0 11] (2) *^P^(7:)DR AMfi> tulB (1 ) 
[0 0 12] (3) ;^^0^cDDR AMf^. (2) 

u^nxs.-f^^^^MW%mz.\t. mmm^mm^^ 

[0 0 1 3 1 (4) 1f%m<OT)RAU\t. fllB ( 3 ) 1^ 
[0014] (5) ;^^0Jc7:)DR AMii. WIS (4) 

^l^r. fiisll2^f^ii(7?m2:^f^l^*5i:r6(pl:d^ filB 
[0 0 15] (6) ;^^0J<7:>DR AM(;:)®ii:^fef^^ ^ 

9 [0016] (a) 4^«f^S*S^i®-i^^^l^^^-^ 
D R AM£7) 7^ ^ y ir/l-^^i^fe-r 5 ^ ^ y ^/L-^iRfflM I 

iC, ftJlBDRAMCDjD^SS&^^^l'^M I SFET^ 
JP^)5iti-^Xa. (b) MS^^y i^^^^liRfflMI SFE 

T:i3 J;t/|tjEjgstB]£&(7:)M I S F et <D^h.^ki(D h% 

^-t^Z.t\Z.X.^ . fjl57f^'; ir;uiltR.^M I SFET 

w av^^ hJ^-z^^J^^-t-^xm, (c) fjismiilfel^ 

^(0±^Cc^2teJt^^ff^l^S^bfct. Itlism2itel:l^^ 
(Dilute, ttjfS^i ^^'^^^ Vt-^-^^b \i'y VUb^^ 

^^^^^:j^;i.--t^-;v^j{m-t^bmn\^^ t^iis^s 

[0017] (7) ;^^0^ODR AM(7?$^it;^^l^. 
IE (6) ^c:^ol^r, ^ly^;U"^^-/^:&^ff^;^^^^^^ 
(7)^|B^ 1 a y h Tj^-zl-O^^fllEm 1 ;:^/^-^^" 

[0 0 18] (8) ;^^P^ODR AMtD®it:^^fe{i. fliJ 
IE (7) E^iS^^^T. ^l^y-^Jr^ h^"/L't7>-7;:^^/^c? 

[0019] ( 9 ) 1^m'^^<oT>R AMt?:>K^:^fel^> fJ 
IS (6) <D (b) XmT-^^J^L.fcttltE^l=i>i^^ 
50 ^;L.*5j:i;ffTlEm2 3y^^ hTi-^^/^COf^^t-^'^a's^^ 
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[0 0 2 0 ] (10) ^^m<DnRAM<Dmm:^mi^. 
[0 0 2 1 ] (a) ^mi^mt&^D^mAKDmimm^z.^ 

ff^^-r^x^, (b) mm;^^u -^/i^mnrnMi SFE 
^-r^ztizj:^ ^ mtE?^^v-^;i^m^F^Mi sfet 

-f6x^. (c) mEmimmm<7:>±.n\c^2mmm^ 

^m^mm-r^nm. (d) mm^^y^^^:;^ ^ s^^m 
^:^y^^^^^'-r^-t{^x^. f^temi ^^^^ 

^ ^ Lxmmm 1 §ff jLt^T^cosutg^ 2 ^ 
^{^. tufHmi h?j^--/p<v t^^y hi^^^^^r 

6mi;^/u-4^^/u^^^^-^^^l^g^{^^ ^^g^^^^ 

mmmmi^^<DMi s FETc^x^f-, mmMi sfe 

[0022] (11) :^^B^<DD R AMconm::^mt . 

mm (10) ^c:^ol^T. lio^fcf-^ Kr^^^yL.;;^^^^ 

[0 0 2 3 ] (12) ^mm<7:>DRAM(Dmm.jjmt. 
ttris (11) fc*5l^T, ^IyM^ci^Y }^'^:t-/u::^^^^ 

[0 0 2 4 ] (13) ^mm(r>D R AM<Dmi^^m\t 

[ 0 0 2 5 ] (a) ^^mw&^a:>^m±.<Dmimm{z^ 

D R AMc^^ ^ y ir/U^^^-r ^ ^ ^ y ^/I-^MIJ^^M I 

^^^i^sc-rsxm, (b) mm?^^v ±/um^mMi SFE 

TjoJ:UtttjfHjS)^[B]^cDM I S F E TcO-^jh,-€-*;h,(7:)X^ 
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y't-^:Lt{ZXKf. ^te^^y -^/^51$f^^M I SFET 

/i-^^i^i^fe-rsx^i. (c) ttjiB® iffiaj!^(^_h^{cm2 

mmmmmcDMi sFET(D±^{zmuMi sfet^ 
u) mmm2mmm<D±Miz^^y hm^mmLtz 

(e) ttlf5^3^ai^(^X^{Cai^5->-^-;::^ h 
*iffiL:t^, ffJlB^ iy^^V^;;?^ h vyy-?]^:^-!, ^^^^^^ 
6 CI ^ J: , ftrfs;:^ ^ y ir /L.31J|^^M I S F E T co y 

^{cm3li?L^Jf^^-r6X^, (f) tufB^3|f7LtO{iy 
N ^^'^^'^^5J:o^t^Jl5i^Y K 0 ^^^^^^^^^^^ 

"0 . f^lB^^y ir/U31Jf^^M I S FETcDV-;:^, 
[0 0 2 6 ] (14) :^^m<DJDRAM(D%^^m^. 

mm (13) fc^iNT. mmmi 

[0 0 2 7 ] (15) :^^§^(7)D R AMcoSliit;^^^?^ , 
t^IB (14) tC^l^T. h-^;^^fC^^J5fe^^5ftf5 

[ 0 0 2 8 ] (16) -^^m<ryF)RAVi<r^U'^iDm\t. 
mm (13) {cjbH^r. ^MOM^ci^^ K^>;^--/^;^-<-f- 
PI#T'^^ ^^^J^^tJOXTftei^Tlc-r-So 

[ 0 0 2 9 ] (17) ^M0Jc7:>DRAMOigig:^fei^, 
i^TOX^^^A.T-^^-5. 

[0 0 3 0 ] (a) i|£^^S^cD^®_h^^i^^{^^ 
D R AMcD ^ ^ y ir/U^^^-r 6 7* ^ y ir/u^^^M I 
SFET^?f^^L. mrlB4^«^S;^c;o^S±om2^:^ 
^IBDRAMCOj^^iHj^^fti^t- I SFET^ 

T^m-t^x^^ (b) f^^f27^^y iryu^if^^Mi SFE 

T^aJ:U!fij|2Jlliia[pJ^C7:)M I S F E TO-^ix-e*ti(?:>±95 
f^mite/i:^^^^brz«. t?fS^l*fe,mJ!^0±^fct1j 
iSm llfeM^ ^ a. 5^ > ^'^^ 5 ^ 5. ^ > 

vy^<m^i\^m.'r^x^. (c) t^i3mi^j:u^m2^ 



(7) 
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.yi-i^^'Lxmm^iim-rix^, (d) fiisDOii^rt 

*feii!M^^*-rsi@, ( f ) *fiiaDQiswrta56x^©^ 
o fc filial 3 iifeft^i:. wmtmmtmm\:.m^i^m 

«rJi0i5Sif?>lS. (g) tfIfBT^€®«-tSni-flSB't^^ 

[0 0 3 1 ] (1 8) *«SJ»DRAM(DMiS*fel4, 
ffllB (1 7) tC*5l,^T, |1IIE:r h y ^^im 

[0 0 3 2] (1 9) *«?^<7>DRAM©Sjg*fel4. 
[0 0 3 3 ] ( a ) iti«*Sffiroiffi-t<^^ 1|S«S^, 

D R AM©/ ^ y ^/i-^mmti:^ =^ f -ir/L-iitiifflM i 

SFET«r^)«L., tfl|Bi^i«<*£l£<7>±ffi-t'^^ 2 
iC, t1IfaDRAMO^SIs]SS^«)*1'5M I SFET^ 
j^^a-rsiS, (b) fIE;'^y^^^S^^fflMI SFE 
TS3J:U=*ti|a2t51S&roM I S F E T(D^:lX^r-iX©±S15 

COB 1 ^eiiilRS::^ -7 ^ ^ L-CDfliS^Jf^fig-r 5 t *t^. 
fIia*«#S1S»±B-t»^ 3^®^^ 1 'f^'^^*^^^ 

xg, (c) fita[ffl»*5j;tJ=fiia|g2ro[!a«®^:n*"*T- 

(d) fIfaDa«*5J;U'fi5rI2^2C7>DDiS?ra»iitfJ;5Si 
B2«^ii;mS:««Lt^- fIlS®2©DD?«i^?^R^*i^^- 

m 1 * nfcfiKDiis^^i-SB^t'iia^ 2 itfeSM 

i Miam 1 t = f ^ '-^ ^ l**"^ ^ ■ 

(e) flfl!aBl©7:t huv?;^ fifa 
DD«*5 iU^filfSB 2 (DDa^ro-tix^r'iT-WrtiBWS^saB 2 

fltiiaiafilfw^l-^wiiiK®!*^'^^^^'^^^ 

)Si-5XS. (f ) fifliaBl^«^S5®2(D7* h 1^ 



it? 



^0 
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i?;^ h^lr-^;^^'(^brftfiEm2^«<olitiiaBi^{*)^ 
^rnj-^^-^^u-cis^-rsxs. (g) fltifar^sii© 

-rsxg, (h) fiiaB2ii<*)!Si3j;U:tfIfa^mKSr 
- ^ V ^-r 5 I- <t - *^ 1 '^'^ 

[0 0 3 4] (2 0) *^?B(7>DRAMC0®ijt*-feli^ 

IfilB (1 9) t^*5^^T, (f ) xa-c-B20 7* M--:^ 
;^ h^^-7;^^'tLrSiifam2|S«<ofitiiBmi*»K* 
^i^f^y^ur^^+sn, SfiEm2ro7^ h i^v>^ ^ 

m^-^^i^ trSUKB SlS^liJ^JS^iT-fcfi'ItB^ 2 DD 

it cDjg ffl wflfiiam 1 ^ s' ^ ^ ^ "-"^ i^*"^ * ° 

[0 0 3 5 ] ( 2 1 ) *^?Bi7>D R AMWSig^Sli. 
SfllB (19) iC*5t^-C, flRB2DD«*^^)S^H5S3 

[0 0 3 6 1 

[0 0 3 7 ] (*lt«Jgffil) 1114, 
D R AM^J^)* tfc*^^*^ -7 :^»^»¥B®-^-*' ^» 

*5j;u<Y*-i6] (4i^{*:f^-7 7-i A(^sa*ifi]) i-is-o-r 
^^ro/^-yr^i'MARYi^^ h y ^';^^ittci^s^i^ 

ARYOffil^li-^^^^^^S Ai5S£M^ix-C>'^S„ 

i»|*f^j;yi A(0±ffiOt*Sl5iCt4, C'-KK^^/^W 

[0 0 3 8 ] 12 14, ±faDRAM<0^ffiIS]^il'^-fc 
5„ 1I*(DJ;5IC, -(7)DRAM(7);<^-y7l^-1' (MA 

RY) 14, •7M;^';^*ti^iafi^*^fcW^^"'''^^ 

L (WLn-1 . WLn , WLn+1 •-) t^^<Ot'y 
B L*5J;0!*i^bco5^-«l^a^®*l^''-^^'^^ ^ "^-"^ 
(MC) ^zi:^xm!&^tlX^^i,. it'-yb^'^mU 

c t c ixfcK^iJicffi^ $ nfc Hi »^ ^ y /i-JltRfflM 
I SFETQ s tr-S^^ixTt^So ;>'^yir/uSfiffl 

MI SFETQs^y-;^. 

[0 0 3 9] *^fflroj^^(73D R AMOS!ii:&fe 

5<7 ^113-12 l5rfflt^rX®)illciaiB1-5o H 



30 



40 



14, 



(S) 
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[0 0 4 0] *-r, msiz^-tx^tz, pMx-ttmmi 
1 0 a cmm&<D^mn% y ^ ^^^^ ^ 5 ^^m^&^ 1 * 

^^UTgg^ 3 0 0-4 0 On]ii@^O«^ff0;5S<;L> ^fcl,^r• 
S^#«^S(CheniicalMechanical Polishing; CMP) 

[0 0 4 1 ] 25c(i. ii4(^s^t-J; 5tc:, y t/p^ff? 

(nf^-^^t^/UMM I S FETQn^JgiS-t-5^«) i 

^J^«p (y>-) ^Y;^>^r1b^2.^LrnM^'^/^4^ 
^ ixfc A m;^! [gjss/^ i-d> b ^ y r u Y ic y -f 

[0 0 4 2] ^^^T. MI SFETC0Lt^,^fiSff^|g 
) *PS'?:3iyL-2*;j;tKnSr>:n/L-4{C<':t>fT*>i2. 

^'^-'^4 <^-eix^-ixraiSEfc^^ ZiMmSrofSrt^^y- 
[0 0 4 3 ] |gi5 j^.^^j. -/-h^ftsm? 

WL) )iXW~ hmmSB, 8C(4, ^!)x.liP (y 

MhI v- y =1 >-M4ri|^^#S« 1 ±(CC VD)feT-«S L, 

MiJR^l 0 OnmgSoWMi^^/^o, 
V^^itT-it«L, ^t(C^«±^{cJ^;^2 0 0nmm 
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t>T-#5, iS^'^^.^«JRi:^/eB«a->-y ziv^i-^^^^ 
.#.^>®->y-!^Y KMi#eB-B~>y 

iltR^MI SFETQ s©y-h^«8A {V-Ymr 
L) li, ^J:tifS*2 4 8nniC0K r F3i=^s>-7i. 

italics ^^/c^3ts^|fttt^i-> 7 f-s«t^^iN. 

[0 0 4 4] iktc. HeiCS^-fJ; 5(C. nM'J'rc^L,4{c 

f-m«8 C«f^{|!|(Dnar>ai/U4(cp- ^^f^jg^^ 
^1 S^^fife-rSo P a :r/l. 2 (C n M^M* 

0^ia)0pS!>^/L^2{Cn- m^MWmW^Q ^^WJ^ 
L. h®^8 BcofW<i!lcOpS!>^/L'2(Cn" 

*^:^1 4 ^fl^^t-So Cd^r-OXStCJ; tj, n^^ 
^,/uaT-«jS$tl/tp'^y-fc/PSJ)?^MI SFETQ s 

[0045] ^kt. 07 fc.T^-t J; 5 (C. ^it^zfrSfe 1 ± 
iCCVD3feT-m^5 OmigSOMfl:^/y 3 ^ig 

8B. 8C<Dtl!)MiC■^^^' KS';,h-^l.;^-<— iM 3 s 

B, 8C±(^^<t«>y 2(DglJtia;^ft^i.-^5 

[0 0 4 6 J HSt.^-rj; Jliaii]s§,;3na 

^i2,^LX p^^jf^juMMl SFETQpcOp* 
^*^^ll (y-^, KUY» ^m^^L, j^StHlSSo 
pM!>^/i^2(Cna^tt^, ^j;^ljAs (t5g) 
>'fr*3ii.;?A LTnf^-t^s/l-MM I SFETQn©n*M 

*r-OIS(Cj: 13 . LDD (Lightly Doped Drain) «jg 
*^i-5p^ + ^,/L-aMI SFETQp*5J;0!nf^Y^> 
/I'SM I S F E T Q n ;i5B§^gg-^ 5^ 
[0 0 4 7] J!>:ic, ll9(c:s^t-J: pic, 
SC^^3 0 Onn^ffirosOG^l 6 t°>^;i^ L. tK 
^^Sr^tp4 0 O'CmSOgfsg^ffl^cfj-e^-^^g^ 



(9) 
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-(DsoG^i e^xvv-^^T'i' mmt) -r^o so 

[0 0 4 8 ] soG^iei^. BFSGmfj:t^<^^^y^ 

(n^-Y^^/L-MMI S FETQn. pf-Y^^/l-MMIS 

FETQp) cT^y-;^, YU'<y\z.^h'>htMz.T-mm 

ft^^B^l^l-ir- hm@8 A (!7-K^WL) ^^XI^- 

<n^m\'r:^^<ox\ ;^ ^ y ir/u^ii^fflM I S F E TQ 
s JlU^j^^^mS&cDM I S F E T (D^^mt^M'^'^ ^ 

[0 0 4 9 ] El otc.i^i-J: 9t^> SOG^l 6 
(D±.^^\Z.mm 6 0 0 nmmS^^ft: v- y ^ 1 7 ^it^ 

[0 0 5 0] ^1 itc/T^-rJ;?{c, 7:^huv>;^ 

jJ-.^/V 19}^. 7^ ^ y "tr/l-31tf^^M I S F E T Q s ^ 
^y-fe/i-^iR^Ml SFETQ s 

[0 0 5 1 ] ig^bv-y :=':/mis^ iKT^^v'^y^ 
^tc, ^{tv-y 7^i^i^^if^ttr':^^^^v^t 

iVb-thi'^^x^^ ^{t:v'y ^>'Ei 3^i^^^5i^tt-t:-3i 
j/^y/-r-5;^:^^1SffltrtT5o ^^^^^ ro::^^^ 
y^l^. g-fbv-y nyj^i 3^^^&^{cx5yf^y^1-5 
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*ffl?^£3V^^ 9. 2 O^^y- hmii8 A (-7 

[0 0 5 2 ] ^1 2l^/T^-ri:5l^> ^^^^ h?i^-^i-2 

(0. 2 4jummS) ?:^6J:9l^ffM-t-6o ^'^-^ 
^^h^^"/H9 (2fioy^y ir/U31tRfflMI SFE 
T Q s J: o t $ nfc n - m.^m%W. 9 a ±^ 

(L) (7)ffl(D9^i^5}-illli^'^'t^'y h^BL^ 

1 9^^^?^-r6;^;^"'^^-^^) ^(t:)-^^^^^-^^^ 
:^^<-r6 (0. Zix^m.) o ^bi::. t^^^ H^BL 

[0 0 5 3 ] *t^. ^^-^^^ hS2 7<£:^*tfc 

^^oT. ny^^ 9. 2 

oojS^l^^mtfc*^^S1Si'7)^ffi^«fe^^^^ ^'^ 
^X5;^y^3^^^7:t h vi/7 hg^/i:^^l^^-t- 

61^. z,<n%M^'^t>fi'^^%oom\^'^^xy vW%<r^ 

y^y^^^(Cj;oT=^y^^ 9 , 20CD{|i| 

I?, ?^c75XSr-=ty^?^.^ hT^-ZH 9. 2 0£Ot^^tca 

[0 0 5 4 ] ^y^. iilSny^^ hTj-.^/H 9.2 0^ 

pM^:^/>2{cnii^^t) (^'Jx.i^y» ^^:t>fr^ 

^;^-r6CilCj:oT. ^^yir/V^^fflMI SFET 

5i? t^, y-7.. vcT^c^ic^i^t^m^^^^pt-^ 



17 

10 0 5 5] iklZ, m 1 3!c*-rct 5fC, f,;^ 
2 1(4, =r 9_ 2 OeDP^^^^tpgf^t 

^) ) K-rL&JK^3 0 OnmaSw^SB^v-y =r>• 
[0 0 5 6 ] ^^^r . n 1 4 lc*-r J; 5 ic, v =■ 

8*cvDfer-±saLfcm> a^^^^H^v-^T-g 0 0 

10 0 5 7 ] 0 1 5{C,T^t- J:5(c, 7:*- h 

hJR2 9^-7;^^'{CLfcK7'l'^j'^^i^T-=>>'^>>[, 
*-yn 9(7?±fi5cD^<l:->y 3^JK2 8«r|^*L, 

■frS r itc J;oT. laSo. 2 4 « mSao;^/^-*- 
^^2 2§rJf^j5g-r5. *7t, ^(Dt^mmizmmiBi^iTym 

fti/y^>JK28, 18. 17, SOGMl efciO!-^^ 
- M?{t;M7^|^*-rSCi:iCj;oT, nf^-^-^t^/USM 
I SFETQnOn^ S4^2ift|Ri^l 0 ( V . K u 
^>-) «±^{C = >'^;!' h.*_yl.3 0, 3l^m!^L, 
P^-r^>/USMI SFETQpOp^ a4^^^2^^^1 1 

3 3^m!&-t^. p 9^^^./UMM I S F E TQ 

JSL, nf^-r^./I^SMI SFETQnOy- h^^iSB 
[0 0 5 8] bUIBWJ; 5{C, h*-/n°9{c 

/i'-*-/i.2 2{i, hm^^m-titzibcoy^ifz 

l±ii^ti>-rtifj:\.-(DX'. ^-^^r?^ h*-/H 9©ji)Hff? 

/l'3 0~3 4t, i' 9<D±M(DTP^-< 

^ hiti-yh^\,- {■tfiioh'a^'^) y^}l'-it—;V2 2t^ 

2 ir => >r^r ^ 3 0 ~ 3 4 i ^SUIST-Jgfigt-S 

[0 0 5 9] m. 1 6(CS^-f J; 5 iC, ='l^-^i; 

-/t-a 0~3 4 cDl^iSi! t^yu-.i^_yl.2 20F*!lSi5i^^ 
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tf^fhv-y ^>M2 8 ©±S13!'K;^4 0nn>g^i73T i 
^-^-^j^ h^-Zl-a 0~3 4(^jS^r-fc 1 Ommmj.il 

[0 0 6 0] ^i^r, i: im3%^x^\z.m-t:Lbf£ 

<, Ar (T/Uzf^) ;&*;^#ilS^r^,-c.6 5 Ot:, 3 0# 

"c, i»sS(^^fea^^T5„ ' <75iiteaii j;orii 1 

y(? 7(C.i^i-i ^*-/^3 0-3 3t7)jSS|50 

S i Sfei T i JSa 6 i:;e5SiSL, n f^-^^./b^M I S 
FETQn(73n*^iisi»f!^^^l 0 (y-;^, Kuf 
» "^SEi p5^-t;t-/I^aM I S F E TQ p Wp-" ^if£ 
^»^«1 1 (y-;^, K cD^EitcM^Si 0 

rmSSOTiSiz (9^^>v-y K) Jl 3 7;S5jgj5| 

T, ^*-/^3 0~3 4(7D{i|ii{cJt«Lfc»l,N 

T iM3 ecDiSE^sgfli^tL, S i iSJcSLIl^^^s•^^ 

i'^' [0 0 6 1 ] /'ifc—rot^, ^ftv-y =,:^^2 8cD±Sfi 

2(^j!£S|5(D7'T^^2 1 ra^E(::l4, 2 i ^S^^-f 

S i 2 S 3 7;d?ff0j*^fT,5, 

[0 0 6 2] =T>^^ h*-/L^3 0-3 3raj£a5{^T i 
S 12 S3 7^ff^^-f5- ei:(;5I^r-='>-^ 
^ h*-/l,3 0-3 3C0F^Sfi(cff^iS$ix5^9^-3 5 
JlS[il!^(7)MI S FETCoy-;^, KUfVdi* 
Jt? M^^^^^ 1 0 , p * \\) b 

5S|5^>Or.^.^^ f^SSi^l k Qi^T^r-ffiMi-S- i 

-/1-3 0- 3 3COj£Sl3®~>yf-^ h-^jj^ TiSizU^ 
^©iSlt.^&S-^yiJ-^' K, «r^^(fcoS i2 

^->-yi^1' K) , Ta s i2 v^^^/uv-y -t^-^- k) , 

MoSi2 (^y^^>->y i^-^ K) ^-ii-T-^j^ij-rSC 

[0 0 6 3 1 H 1 8{C.T^-rj; T i ^3 6© 

-t:^i-K@3 OnnmSWT i N^4 O^CVDffir-JtS 

h*-/l.3 0-3 4 ©jS§i5ic5]Zilfi3t[^^^<^^^^^ 
i N^4 0SritSi-Srii5T-^5, m.\<-X . ^y-y^t 
:?>'^;^7^>' (WF6 ) , *SfcJ;u«^y ~>-7> (s i 
H4 ) Sry-;^^;:^irffil,^fecVDfeT•T i N^4 0 O 
±SB(C«® 3 0 OniiiSSO^l^WJ^4 1 *ltSL, =i >- 
r^'^' h*-/U3 0-3 4 do J; t/;^ /I.-. ^-^1, 2 2(7?-tn 

[0 0 6 4] SI 9t.T^-rj;5(-° CMPift^ffl 
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t\CX^. ny^^^ hJ^";l-3 0-3 4*5j:t;^/^"^ 
T i Nli^4 0^J:O^T i ms 6^ F^^^^^ 

i N^4 0 1^. wm4 i^cvumx-m^-t^^^^^y 

4 ii:S i S^ir^^^i^r^ (->'yi^^ K{t:^j^;) -f^^^ 

[0 0 6 6 ] ^9^3 Wm4 l^^^-^-r\^T i 

^tl(D\^M\^J^^^B^<^'^ i N^4 0 ^m.i!b]h/uX"fy 
^'3 5^j{m\^xh^^\ rom^f^. W^4 1^^^^ . 

tLXmftl'f^^'^\^it-<Xyy^*3 5<D&^tmi^^ 

<fj:^i}K i^<Dxmxmiti^'J ^>'B2 s<D±.m^mm 
m\B]^(Dmim^<r)um2 3-2 e t^fcm-r^m^r 

i N)^4 Ot^^^y'^y^^^ h 2 3 

-26^=f>'^^ h/J^-ZL-S 0-34 cTr^-a-b-tirTn-^- 

[0 0 6 7 ] m^. m 2 otc/T^-r J: ^i^v-y 

y y^fer-:Jt^byt^, i! 2 m.^^-f J: 5" wS4 2 
c7:'_b^l^ff^^tfc7:d- h hM4 3^-^;^^t-i-T 

Wl^42^F^'l'^5^^>^-t-^:i^i^^':'^ t>h^ 

BLj3j:t/Mi^2[s]£ScD^i;i@t7)ia^2 3-2 ^^j^m 

-r^. t^^y hi^BL*5j:t;Sa^2 3- 2 6t^, CVDfe 

[0 0 6 8 ] t^5/hj^BL{^. ■:^)V-it^-)V2 2-^^V^ 

2 l^iiCr^f^y ir/i^ai^R^M ISFETQsOy- 

ETQ s tCj:or*^$nr^nM*^^l^i§e9) 

iaig 2 3-2 61^, ^11:^^9 3y^2 
8. 18. 1 7ioJ:t/SOG^l 6{CjF0J^St$nfc:=rV>?^ 
^ h^J-^"/^3 0-3 4 (75F^^(75>^T^3 S^ilCTj^^^ 
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©^COMISFET (nf^-Y^W^^MI SFETQn. 
p^^^>;uMM I S F ETQ p) <i:^^e^(-S^^^ 

[0 0 6 9 ] Wm4 2 ^ F^-^^^^^^V^l-'^l^'^'^ 
BL^?^^i^S^;-r^^#i^^ 7;^ h L^v^;^ hm4 3(DI::> h 

^^^^_y4 3 ac75f^i^7:r h u V ^yy 4<rymmm 

)^fe-r:5. t:^^/ hj^BLcOfl^Wa^^^^-^*^^-^^^^ 

cor-, ^(7:)XMr't:> h;feB L07^^";^^i^i-?f)5fc^ 

7}s--7U2 0 ^^^^-t-^^/^-^^"^^) irt'j/h^BL 
^ ^ ^ b-ii- ^-h^ C::^^^i- S ^ ^ ^ o 
^iblc, t'^^h^BL^^M (W) T'^liJs^ 5:1^1:1 J: 
y)^ ^ov'"hS^^2a/DeSt^trMg:ti^r#^o 

20 60 ^r-s t'^^. h^B L^^i&-r^)^^0^^is^^2 3 

T% DRAM£;>S^itXg^1^B&{ll-r^C^:i^r^^; t 
fc, t':;/ hiSBL^Wf^i4iSj:t;^l-^ H^-^i'^^'" 

v-a y-lH^oi^t^^M (w) r^i^fe-r^r^tcJ:i9. t:' 

5/ hi^BL(0(^i^7:r V y y ^^7^t^W^f5I#I^T^ 

[0 0 7 0 ] (^Jtc^ff^ 2 ) i^%m.<n%mX\t. Jil3 
Lfc3 ^ 1 9 C0ji^cD7.;U"7rs-/^2 2 ^ 

30 j^iss^conv^^ h^"/^3 0-3 4 

[0 0 7 1 ] ^-f . 7« ^ y T u-r ^ y ^)vm^nyi 

I SFETQ s ^^f^fifet, jg^[H]S§{Cn^-¥-t^/L.MMI 
SFETQn:^Bj:U^p^^-tv^MMI SFETQp^?f0 

^Lfc^. 112 2ti.i^'rJ;9ic, ^nb^ii^t::soG 
^1 6. ^{i:v-y ^^^1 7^3ctu^i^ii^'>'y ^^^1 8 

(DUi o^r-cDX^irl^CT-^^o 

40 [0 0 7 2 ] mz,. 112 3tC.i^-t-J:9lC, 7 :t h U-v^T. 
h ^^-7 ;^ ^ l:^ L-^' F 7 Y ^ >^ ^ y 
ffiMI SFETQ scDn" M^^^M^^ 

^y) 9 a (^±^t7>g?{t;v^y =^>^^1 17^1^* 

Fi^^v) 9 a tD-:;^c75i:^{^='>'^^ f^*"''^ 

1 9^Ji0i^feL, ftii;^£0_b^(C3V:?^ h^^-/^2 O^J^ 

1 9 1C F^J^-i^^^t^'^.^^^ -^^-^^"^^ 3>^^h* 
5^? -}V\%<nY.l5^ (t'j. hJ^BL^i^J^fi-r^^f^) 
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Mji^mtm^m (o. 2 4um^m) ic-r^. fjt^. 
Y:^i^(Dmit. mmmmcDjfmi tm\:^X'h^. 

[ 0 0 7 3 ] 0CfC. 112 4{Z?^'tX 5fc:. iirV'^^ f.jj, 

[0 0 7 4 ] 112 sfc.i^-t-J: 5fc. l^>f[:v'y 

tcbrr c^^.^slv-y 4 ^ ^^f^^^-f- 

I SFE'TQn(Z>n^ M^^mi^mm 1 0 
"tMr^L. P ^^-t^/l-MM I S F E TQ p CO p-^ 

4 8. 4 9 ^?F^;^fe-r'5o p ^ ^^./l^MM I S F 
ETQpOy-^ F^rn^S CcD±;^{c;^/l /j^-yus 0^ 

[0 0 7 5 ] ^tc. ^2 6{c.i^-t-J; 

^ — i^5lf^, ^^^^^'"/l-4 5 — 5 0 Op^^^^t?^ 
/^alv-y ^:/M4 4(D±^^z.mme 0nmm&<Dm^m2 

-7t.-/i.4 5-^5 0(D{iyMfC^t- ^.bJCj; 5. 

t). -^>'^-^-^"/^4 5-5 oo@^$*/Mox^^fej: i:? t> 

[ 0 0 7 6 ] ?J:fC. ^2 7{C.^i-J: ^.^Blv^y:^ 
^^4 4 <bf-^ Kr>^-;U;;^^-^5 ^ t^-^:^^\Zi. 

8. 17. SOGMl 6^f^^-r'5r:<^f^J:oT. 
^^^/L-MM I SFETgnOn-" 152^:^:^1 0 (y 

^JI^i^L, p^^^-t^/L-MM I S F E TQ p O p-^ M^^^g 
-/I-3 2. 3 3 ^?F^;5Jt-r^o ^tfC, p5^^^./^MMI 



1 8 6 5 2 2 
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4 ^?f^i^feL, n5^-v^.yuMM I S FE TQ nC0>7^- 
[0 0 7 7 ] ^^ifeO^^^^t- ii:@^^^/jN;tlDX^ 
2 2^?f0;5fe-r51^fCc:r>'^^ 9C0j^fflO^,^ 

— Tt—;]. 2 2 t^:y^ ^ h 3 0-34^ ^BUX^ 

[0 0 7 8 ] ^fc. mtEmm<7^]fmixn. ^^^^^h 

9(C \'Vyf^->^j{m\^X^(Dm^±^<^-r:^ 

/H9, 2 o^t7:>:r^^^2 im±t^iyB- h-r^ftmt- 
9 o^^/h^ < -r^coxwmmz^^mxh^. 

8co±^tC^.^alv'y Z3V^4 4^±i^Lfc^?. i^Y K 

x\ ^mmcojfmco^mizit^xjimmm^zf^:^, 

[0 0 7 9 ] ^O^. ^.^alv-y r:>'^4 4 ^i^^V^ 

2 aiZ.Tjk'TJ: — 2 2(Dl^Mtmm{^m 

<D^y^^ Vit-?VZ 0-3 40p^^<^fc:/^:^3 5^ 

L^jl^®i^cOlE^2 3-2 6 ^^?f^i^i-S. :/^^'3 
5. tr> h^BL^^J:t/i£;^2 3 - 2 6f^, ffJlB^mcO 

ill^IU^{7)3r:^^^ h j^^-zl- 3 0 - 3 4 (?o 

^Lfcgi.^B^5>-y :=r>^4 4 Jf^^ ^ ^ ;^ /U- -/I. 

4 6 — 5 0 (5D@^;^/L^-^7j^— /1.4 5 co^gj: ^ t>;^^ < -f 

[0 0 8 0] {um<nwmz) i^nm<ommx\t. \fy 
'^Wi'^i^^x.'(jmmm^<n%\mn<r:>'hm2 3-26^ 

:i3J:t/IB^ 2 3-2 6 ^?i0;^ij;-r-5^T-c7:)-yn-^^l^^ 

iB^ifecDjl^^l ^7-^f^^j^om^2 <J:(^CT-t>J:< . -X 
;v-it--^v 22}i^ly^ >; V it — j\^ 3 0 - 3 4 <^ ^^UX 
^T-?^i5i<;-r ^ n ir 1> J: I \ 
[0 0 8 1 ] 112 9fC.T^t-J:5tC, hr^^h^BL 

<i:mi®gc^i£^2 3 -2 6£D-^n^*nc^±^fcM;^l 
0 On]ii^S(75^{l:i/y :n>^3 8 ^«^L, ^^^T^{t: 
5^7 =^y^^3 8c^Jb^{-^^2 5 Onm^SoSOGJP3 
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SOG^3 9 <7?$B5r¥tHt.1'5o 
[ 0 0 8 2 ] ^£^3. r::r-B. is^tv-y vks 8 i s 

i:^ 11 B wSai^ 2 3 ~ 2 6 ic J: ^ ''^^■^l- 

14, s o Gig 3 9 ^m^^-r^-mit-y y ^ 3 S 

^ hiSBLi:ieii2 3~2 6roie«S*^::fc^<- SOG 

14, SOGM3 9tOSffi*CMPi*t:-SFSL, ^ hl^-'t 
wl:Si5(cSOG^3 9 0Sffirom^S^j:WK^«:^i1t-r5 

m 3 9 Stt ^--^^ T I- -r -SiS-S* fc* 'J 1^ < "^-^ ^•^ 

[0 0 8 3] *SC. 0 3 Oi^*-rJ:5tC, SOGK3 9 
<D±.m^mi^ 2 0 0 nmgS© i-Jga^B V- y a 7 0 C 

•7;=^;'icLrr.i7)#gH%->'y ='>-^7 0* F7i':^s'l^ 

;i._^,_-;U7 iSrj^Rg-rSo r<D;^/^"*-^^7 114, 
-!:©@iit/hJDI-tfti:^®S (Wx.iio. 2 4Mm) 

[0 0 8 41 S3 l(OT^1-<t 

7 214. y^!V-its~i^7 l(Drtai5r^£f^''S^BV'y =" ^ 
^7 0O±SBIC)lJ?6 0raiSSi75j«l,^«2O#)^B^B->'y 

B^B>>y='^^)15r**tt*s'^^^l-^^^''"*-^^'^ 1 

ort@i^ft/Woi-t»J;t>-fcm*ffl («^Jx.lio. 14m 
m) 

[0 0 8 5] *(^- S 3 2 ic.T^-f i 5 #/gB^B->y =■ 
yj^7 0 i:*^ K^'*"/!-^'-^— 2 i:%•^;=^^'^-l- 
rTl«^feit)^ (SOGK3 9, iE{tv^y^>^3 8, 

28) t F7^^;'1^-''^^+5ri(cJ;i?. K'^h^B 

oT^y^'^' h*-;L-2 0lca-r5:^/l'-*-'"'5 2^ 
[0 0 8 6] ^^./u-t^-zi-S 2(4, ^/MDI^iSJ: 'J t. 

Z 5 2 i: o-8-t>-&^--:^v«r+^(-5i<*'^5 ^ 
n5^7^*^t'^ hi^BLtfcl4^«T«li0^7/3 5 



^0 
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[0 0 8 7 ] *tC, ;;^;^-*"/^5 2 0rtSii^^tJ'#''e 

y) ) S: K-7'Lfc)lg2.0 OnmSSi7>#iSB^BV'y 
JH (i.T^-it-f) ^CVDfe-C-iSSbfct. :i<0#-SB^av' 
y=.y)ll:#ieB^BV'y =-^^7 OJ^i^^-i- K!>*-/i' 
!^7 2i:*iC:^:^^-'^5'^"^*-i'-J^''- 

[0 0 8 8] JfeiC, 113 41CS^1-J:5i:^, SOG^3 9 
O JiSlilcKS 2 0 0 n-mm^^^-y y CI 5 4 «rC V 

DS-eit=ai-5o yTu^wa^t;->'y='^«5 4 

t4, ta-r5'tt«5#^ffl^3:^^<^T'^^®**^^^* 

igT-m^l: y ^ ^ R ^ * -^^ ^ ^ ^""^ 5 ^ ^ ^ ^ ^ 
)l-c-fo5*^ *^ffi<ojf?ffi-ei4, juaESSiosft-^y = 
[0 0 8 9 ] jfet, 0 3 5 i 5 s<t-> y ^ y 

K5 4«i:®i::CVDfeT-SS{l:v'y =^J^5 5^«at 

{t-yy^yRs siJit/^roTSBroSft-^y ='>')^5 4 

SiS®l4, cO[!Dip7 3i7)rta;cffio-tffM$n5« 

r-, T^m'ii<75*ffiffl^:^^< 

fc>i)(cl4. ^ft-yy ^JVKS S^J^i-^Wif (^')x.lfl. 

S15!cffJJ5ij$tv5ffl«7 3 Ali, li3 6ii*-rJ:5i^, ^ 

[0 0 9 0 ] fifiE©j;5ic, *s*«?i?^-c-ft, l^aia 

JKcS'ftv'y ^^^5 4Sr«Lr*5< (Df, sfbi^y 

ym 5 4 Lfcijft y ^ 5 5 ©T«ii 

[ 0 0 9 1 ] ii3 7ioi^-rJ:5(-, Da«7 3rort 

IJP (yy) ) 5: F-7'L)t^JI6 0n^lSS«7>#''gB^BV' 
y^y)l5 6A^CVD3fer-Jtli-r5« co#)gB^BV'y 

[0 0 9 2 ] ia3 8lOT^-t-J;5tC, CDiS7 3<Drt 

a5^^tr#ieB%-:^y = 6 AW±SifcKe3 0 Gnu 

SgOSOG)R7 4^^t^Vlffit, ^kl,^t-•4 0 0'^CS 
a©fi*aa«rff'='^SOG)R7 4 «:'<-i' Lfct. EQ^ 
50 7 3(D^1-SliOSOG)17 4SriJ'f--'^J'^ ^■^P**^ 



30 



40 
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A 0±SB Lfc S O 7 4 5. -r 5 i 

I 0 0 9 3 J efeic, ig 3 9 iz^i-i: 5 {c. /Sl^O^t^^ 
m\ ^^yru^<D^^t:->y 3>jR5 5oj-^^^^^ 

TSiJ®«5 6ia, ^Sali/y c:.^«5 6 Agi^ 

O (^^1^71.^^^,^) , I (^YkYyi?!>A) 
[0 0 9 4 ] IkiZ, H 4 0 (OT^t- J: 5 ic. M» 7 3 i Q!] 

^^-mseA^^^-rs-ifcj;^^, fifMoT^m® 

s^y=:/^5 5«r^^s, f-^J'^>-^'--r-5<!:^fcTSo 
it, J^assSc^^Eli^^^^BV-y ^:/j^5 6AT-Si^ 

[0 0 9 5 ] mmmm{zm^t'> 'J ^'^■ms 4 ^m-rzt 

[0 0 9 6] ^feic, ri^^:^r;^ffi^q.r-8 0 ot, 3 
^ mTT^^-f) ^mm\.it'^. ^4 i{c*-rj; 5(c, t 

m.itm\t , Tsi5@:)i 5 6 ^mm,-r ^^m^ui^v =■ i^m 

(5 6 A) z)5»:!cfT5^^siia{cj;oTi^{t;$ti50S.gS 
CfcJ6(CSgSSc-t-5„ Ta2 O5 7(5, FJ;tlJ 

(Ta (0C2 H5 ) 5) *y 

LJtT 3 2 O5 ^5 7 iiy^T 'y^:i3^^U-i:;>i,iX\^^'D 
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[0 0 9 7]^^^r. 8 0 0«C©^f|if4#ffl^4,T-Ta 
2^05 M5 7 4:3 iJ-m^^Aiigi-^. ^W^ta^Ma* 

'^'J-^M^i:i&U-rizti>iX-^Z<DX', 'Jyi-yiy 
[0 0 9 8] Sfc. -tf^^a^^fi^^^cOTSP^ffiS 

o^a^fea^^^m^d^ 20-25 gs«T a 2 05 

[0 0 9 9] Sfc. T 32 O5 M5 70±S^(c5fefcor 

3-2 6 Sr, ^ft:i^y =r>^(7>#fe;S^i<D®^tt;S5^^f 
^^WMT-«fieL^cri{cJ:t^, Ta2 05 )g5 70fS?a 
fiMSfCSHLTt's. h^BL^ie^2 3-2 6*?JR^| 

[0100] t> K^*Wf^tto;g;i,xw/gr-«jiii: 

ixfc h^B L;e>T a 2 O5 5 7 ogsta^toatc^ 

ZtiiX't^^ JSlBdJi^tDM I SFETimi 

ilB<^Sa^2 3-2 6 t^SMi-S^^^^' ^*-/^3 

0-3 5<7)rtS|5CD:7-7^^3 5^W^tt<©i^^^^^:^i^:f 

32 O5 ^5 7©i^^g.^MS{cSaLTy-;^. Ku-f 

30 J 0 1 0 1 ] W^#a^^fi^^co^k#feajg,4, ^ij 
X.«BST, STO. BaTiOa (f^ iJ' y 
^) , PbTiOs (f^c^^'g^SS) . PZT (PbZr 
X T i i_x O3 ) , P L T ( P b L a X T i 

1-x 03 ) , p-LZTf£}f<r>^m.mitmf}^hf£^M 

[0 10 2] ifefc, 04 2(i.T^i-J;5(c° Ta2 O5 
5 7 0±a5(CCVD}£t^^>V^y:.^.^ig,^^^^ 
T i NK^Jtau/c^, h hJR^^;^^(iL 
fcH7^^s.1^>-^T-T i N^dBJ;O^Ta2 O5 Jg 5 7 

1^«5 8 T 32 O5 J^5 7i)^hf£^^±^f^mt, 
^m^%->"J^>m (5 6 A) ;5'b/i5Ti15S^5 6tT- 

^ST-OISfCj; (5, ;^^y-1r/UiSJ)?^MI SFETQ 

s i c*ifc[i:jij{c^gH$n7fltffi^^^^fi5g^c iT- 
^m^tLfc^^y mmwmm^&m^ 

m^£t'X-mi^-tiZthX'^:5, 

[0 10 3] :^mm(D^^mizj:tiii, z^.y^f-i^^r-^ J, 

50 --fflOSYk-^y =,>K5 4^JSli2[5,S|(^jgL^ 7^^^ 
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[0 10 41 (*ffiro5f^ffi4) *^J|Offm-C-l5. 

y-fe/i-stRfflMi SFETQ soy-;^. Fv-^-yo- 

101051 *-f, ^^y7^^1i/^y^^^^S^RfflM 
I SFETQ s?rff0fi!jU> JUaSSKCnf^ + ^^/l-SMI 
S F E TQ nfc iVp ^^-t^^^SM I S F E T Q p «:Jf? 

[0 10 61 14 4ic.T^-r±5li. y^r;uS 
tl^fflMI SFETQs tt's' h^BLt*««i-5.fc>t) 

3,y^y^-e/^ y-t/l'jltllfflM I SFETQ s (Tjy- 
Tj-. -;H 9 ^ - Fi^W L t » L T i "C-J^fia-r 

5. z<Dt^. ifmmmmr'n=:-y'?i' f*-/h9 

©?^?rff^fi)jL, ^^yir;W51$l^MI SFETQ sOy 

$:r#liitt^j^t^ 14 5tC*-r^5(^, ay^^h 

7j.-;H 9ltStllS^ffi'^^«l ^W-t^l-ff^fS 

F^?K->-&Kfj-T^:<Dg*:;t:#<-r5 
(0. 3 <i mS*) . 

[0 1 0 7 1 ?ktc, 14 6tC/T^-r J: flis^^roff^ 
mitm^:^WiX-='yi'^ F*-/n 9rortSBiz:^7^^ 

vmr-mt-y y ^ vis 2 s la 4 7 ic.T^i- 

;H 9©J;a5t;^/^-*-/^2 2S:?S)5S;t, 

^iCff^SgLfcny^^' ^-/3^-;^3 0~3 4Wrt^S^7'7 
r35L, ^C,(C7'7/3 5«J;fl5tcSa^2 3-2 6* 
ff^BSti-^o r^i^. ;^;U-*-/U2 2t3V^^ 
-/U3 0~ 3 4l4l^^t^?^)S-f 5. 

[0 10 81 14 8(^:5^1- J; 5 t. t-j- F^BL 

1 1 S «i£ii 2 3 ~ 2 6 (75^rn^:-n<7?±B(ciSft v- 

yaV^S 8*3,tU=SOGP3 9Sr«flt, § ibi^*« 
±951i#JgBl->y^^^7 0*±tStfct- 7thUi> 

7- hm^-^^^''-^-^^^^^'^'-' ='>'J17 0«r Fy^:^ 

^^y/l-s^iiiJ; '5 > /=E-y ■t;^5i^l^fflM 1 sfe 
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7i^m^~ ^f,i^^„^,^-*_;^7 10{»)M(Ci^ 
[0 10 9] ;^/^-*-/^7 itt, ^:(Oit@i5*/J^3lDI 

K^>;f-7^^^-f-7 2 i^JgB£1-srtliJ;^). 
10 7 1 <n'm^'my--i'^^ 'O 'b'«B («?'JS:ii 

0 . 1 4 « m) (Ci^tSo 

[0 110] 14 9ii*-r J: 51^- #/eai->y => 

T;^/^r-*-/^7 liOTffl'^^feS:^ (SOG)13 9, if 
^l^->y3yJ13 8, 2 8. 1 8, 1 7. SOG^l6*5 

j;tj'a'ft-yy='>Ki 3) ^f''^^'^^^^^'^^^^ 

icj:^), ^=ey-t7u51tllffiMI S FETQ s «y-?.. 
Fu-cytDte^^-t^f-^^^^ i^*-/v2 o^ff?(S;1- 

^0 [0 1 1 il ^©t. 15 o(c*+j; 5(c. =^y<s':? ^ 

7J.-/1-2 0©rtW«r^£pSOG)13 9(D±St*ai-t 
nMo^iSalvy^y® (l*Hir-f) ^^^■y^^^s'^-^ 
5 ^i: lei I?, ny^ ^' F*->'^2 ocort«BiC7'7;^2 

i^J^fifc-rSo 

[0 1121 flE^SKoj^m 1 

^3lHlSI'7)=''yi5'i' h*-;i.3 0-3 4S:STL 

■rsxm-e. ay^?^ f-*-;n 9co±?15c?5;^/L'-*- 
;L'2 2S:llP#tii7L-rS'^-C. ;^;i.-*-;L' 2 2 t ^- y 
<sr^ t,*-;v3 0-3 4 i:$rSUIg-t-fl?)5)i;-r5^^letfc 
JO ^r7:i- l--7^^'«rl^!t»t-t-^i:*^"^-^*° * 
m<ryWMX'\t. 3y^^ F*-/i'2 0i:^y^'^ ^* 
-;H 9S:SiJlS-C-ff^i*-r 5d5. n y ^ h ^-/i' 2 0 
t-t<73i:l?»^'^-*"''^ (13 2(75;=^/l--*-/l'5 2 

[01131 (»W?^ffi5) *^JEi75JfMr-14. t'::' 
f-iiBLfcJ:O=«a0SS'^^lSS'^S£^2 3-2 6^ 

*3j:0'Kii2 3-2 6 %fl?E£1-5*-t:-'^^»-l^^«- W 
40 fE|lfficDr?«lSfcli^Jfe»?^^2i:I^CT-t>J;<. ^ 
^^_^_;^2 2 ir^y^^^' l~*-/i'3 0-3 4 i:^SUI 

[0 1141 4-f. 15 lSC.T^-t-J;5lC. t-iSBL 
ro£gi«/f^^Sg<t->y 5icJ^fiS£tfcDa«7 3© 

-yy =iyK5 6A(oJi?[|itcsoG)l7 4?r;^(^y^*L 

f'^ (aiS7 30^1-^<^SOGR7 44:3^i'9^'<y^' t 

T»*i-5. ^^^-ti5 2tc3^i-J:5(c. mmmmn^ 
50 av\ ;<^-y7y'rroi?ft->'y ^^•^s 5±iclt^l^i^ 
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^tizx>y. mm? 3 ^r^Mi^r^^ xTum^m 5 6 i:m 

10 115] 0 5 3lc*-t-J; 3 iOD 

h Ui?^ (7 5) ^-^^irizVTz K7Y^y^>- 

lOl 16] ?kfC, S5 4fCS^i-J;5{;. T^«|;;|^5 6 
2 O5 JR5 7*±taL. ,^^^T8 0 O'C. 3 ^^-^gcTDfi 

TT i NM5 8 A^Jta-t-5„ 
Co 1 1 7] ^{c. Us 5iZ^-rXyiZ, ^^yxu^ 
^Sl'V JSiaimSS^SfctlL7t7;,h h h)K7 6^-7 

:^^(CLTT i NK5 8A, T a 2 Og M 5 7 *; J: 
-Sal y =1 >K 5 6 A ^- [g y 5- V L T^^,. 

±Umm5 St. T az O5 ms 7;4^ib?'.t-5^fifti^M 

»^:x^^^-;tf;.J4, ^Jx.{iBCl3 + C 1 z^-te^i" 

[0118] ±mL.tz3mcom^~!Mi<DDL-y^i^^X-^< 
f- l-i^^ HM7 6 COig^, -t- 

®5 8 (TiN^5 8A) i Tffl5®;@ 5 6 (^^ffgi^ij 
^^^5 6 A) i^^i-^- h-t-5it^i^5^5_ ^|gg 

3 eic.TcLfcJ: 5(c, ^^y r u^co^^jsi§i5oofl«7 

3AI4. ^^yr^^'*gjt5#<:^^^^^^j^^^^, 

5 ^©I1DJ«7 3 A<7>rtM(ieoTff^j5g$nfc#,>e 

a^Bi^y =>^5 6 Ali7n-^^ <!: ^jj-=r*5 

*#x.5Ci:l4^^i^ -r^eto*,, #iMa-B->y :n>iK5 6 
Att. >^y^7K^-ftS5#^^§fi5g^C^TB^mS5 

[0 119] -(OJ; 5ic. x i 

N^5 8A, Taz O5 ^5 7fcJ:u;^S^.>y ^^jg 
5 6 A Sr- S (73::n ;y 5- >. L ^ ^ _ _ ^ ^ 

^T-. Ti N«5 8A*3J:UtTa2 O5 1^5 7<D^^^- 
-^■^Vt^B^Bi^-'J =i>^5 6 ACD/-?i?'-=>'^i^gij 

foi2o] mm<Dwm6) 7^mm<r>mmx'\t, 
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h«lBLdoJ;0;;i)i2E]^omiJlS^iBi^2 3-2 6 ^ 

fO 1 2 1 ] SUfE*ffi(DJ]^^3-!?|KBJL&J; t'^ 

T-fS, S-f, hi^BL©±S15{cJtSLfcg{h;~>y r. 

>-«5 4©±S|5(ccVD)feT-^{t->'y =,>^5 5 ^±gS 

-< imt^mmi 3 A^mm-r^ (si3 5#,bsj , 

[0 12 2] -a^t^\z^m-r^7:^ hu-^^VjRf'lM 
»7 3< 7 3 AO^^i5'->-^^:g:^5;7^ f,^-^^ 

i *D*-r 5 * (ift^i- S r 7 y > h -7 - 

^TEG^N'^-:^C.J; Pic, DaS 7 3, 7 3 A(CH:^T 

fkv-y ^:^IS5 5{Ci4, 115 6. 05 7{C.T^i-J; 

»7 3 Bi5?F^/S^tl,5<, 
10 12 3] e)cOlS-t=-nfero[BS7 3 

7 3 AOf^g3^^&^Yk->y 3>M5 5 0±iBiCT^m 
^^0#SB"ai-y^i-«5 6A^itSL (0 3 7# 
m) , ^t.^r^:(D±§|5(c-nbOQa«7 3. 7 3 A5ra 

^iht^mz-^ii^fimm'DW.^^ s o GJB 7 4 l^^ 

J<7 ^TEG^■^^-V(cS^^{;i-5;»Cffi^T-^l^[lD»7 3B(75 
rtfl5{Ct4SOGM7 4^^+^>(cafeia^^^/£^^OT• - 
<DSOGm7 4^:^y^.<yi. i^X^S^&^y y - >Jg 5 
6 A^iStti^-tfrSI® (03 8#.BS) , Wm7 3B<D'p^ 

^■tf£i:>ibsoGm7 4<Dmm:i>m^^m>i^iim<=c-y'^ 

^■^t^ttlX^m^BiyV =r>^5 6 A;erSgiJ6,tLTLt 

xmr-i^Ybv-y =.:/jK5 5 i s ogjr 7 4 i ^7 j^^j^ 

(o^y^>irj^x-v^.^-rzf^izmm7 3B<Dmiim<:^ 

40 -y^^if^ixXLi 

[0 12 4] ZiV^m±-t?>-^ff^MMn, 05 9(CS^ 
i-J:5!c, SOGM7 4^^s/f^/^^^' LT^fea-B^^y 
^-i^MS 6 A^rKtii^iirS^, :)zmm(omm7 3B<D± 

hi-i^p^ ^~m7 7X'm\'\ onm? 3B<DP>^m<D 

[0 12 5] L)5^L, Z<D^mi-i. m»7 3BO±S5^ 
S5 7;^ h Uv^;^ hM7 7^ff0;S;-t-5fcJt)i??7;^ h-r;^ 
^x>5£-^(C^£5i:l^5^,fi^55feSo ^fc, SOGJ^7 4 
^^^'^^■^'S'^'^SI^. |]fl»7 3 BWJS1HOSOGJ^7 
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[0 12 6] ^CX\ :$im(7:>^mr'\t. mm7 3B(D 
meOlCTT^i-^O^^^ SOGM7 4.^:31 ;;^/<i.^^6 
7 5, 'rtj:t>h/'^'Jr\y^(^m\^i^')=='y^^^^^ 

[0127] r:(7)J:5lc-r^^. 7:^ h-^;^ ^ii-^-f 
- i:/^^< Bflm? 3BO[>^^cOSOG)!I7 4t75^iJn^P;^C 

[0 12 8] Z.(Dm^^ ^^gfav-y ^>^)^5 6A^/^^ 

[0 1 2 9] ^fc. flElim(7>Jfm5^J:5t^> ^^^7 
^^^5 6 A^^7l^>'^»-=^^^''^'^^'^^< ^ ^^"^^ 

t:)^T i N)15 8 A. T a 2O5 ^ 5 7 ^ J: U^^/^a^a 
y 3y^5 6 A^— til£7:>:3i :^''T•5S^tT/^^--- 
^^y^-^*[ir]^|| 7 SBOj^at^^.^a^sV^y =1 ^'^S 6 A 
[0 13 0] ;^^PJ#{cJ:or;t^^nfcl§§^^li 

[0 13 1] ^%'m<ryj(m\-^<^ 

7^ D ;^ (7? i.^-f h^y^^^MM^-^ ^-^ ^ ^ ^ ^ ^ *^ ^ 

[0 13 2] 

[0 1 3 3] *^0>^{^<tnif, DRAMc7:)SlitX^r*^ 
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[0 13 4] ^fc. ;^^0^iCj:nif, \£vy^<^^^'^ 

[ilffico^^^^l^^iBl 

[11] ;?^^0J^-^SI<^«'^'^^DRAM^Jf^^t 
[12] ^^0j(D-Sm<75ff^^t:-^6DRAMcn^ffi@ 
? [03] ;^^0J(7)-^ifetOjfmr-^6DRAMc7:>l^it:^ 

^ ^ ^iS^S^g (7) 11 r- ^ 5 c 

[1!4] ;^^9^0-^mc7:>ffmT'^5DRAMOSit:^ 

. [US] ;^^0.^'7>-^mtD^BT-^6DRAMO|;^ig;^ 
[116] ;^^0jc7>-^m(;:>ffmr**?6DRAM(DSit;^ 

[g!7] ;j^^0^O-^mo?fmr'^6DRAMCOS^;^ 

^ ^ ^^^^ *^ ^® ^ '^^ ^ ^ 

?<9 [gl8] T^^P^O-^m^O^fmr-^^DRAMcOKit::^ 

[19] ;^^0^o-^mcoj^^r'^^DRAM(7:)M^:^ 

[110] ;^^BB(7:)-^mt7>?fmr-^^DRAMt7?Kii 

^ ;^-r ^^^2^ SIS ^ffi 1 ^ ^ ^ 

[111] ^^0^o-^m^?fm-efcSDRAMoKit 

[112] ;^^e^c7>--*ISOj^mt:**>^DRAMcDMit 
J(? [113] ;^:^0^O-^ffi(7)?f^Mr-^^DRAM(7DKit 

^ffi ^/i^-f ^^^S^ ^® 1 r* ^ ^ o 

[114] ;^^0^(D-^JSOffmT'^^DRAMC7:)S^it 

^/T^-r ^»^S1S tOS^^ffi ^ ^ ^ » 
[115] ;^^0J(7)-^J|(7:>ffmT-^5DRAM^S:iB 

^/i^-r ^^f^S^^ o ^^1^® 1 T- ^5 6 o 

[116] i^%^f,<r)-'mmmxh^'^'^^yi<^^'^ 

[117] *^0Jc7?-^SI<7>ffmr-^6DRAM(7)Kii 

[118] :^m<^-m<^^mxh6DRAU(Dm^:^ 

[119] ;$:^P^CO-^lfe^»^t'**:>6DRAM(7:»Mit 
[12 0] ;^^0^O-^Mc75Jl^mT'fe5DRAMc7:)M3g 
[12 1] ;^^0^(7)-^mcO?fmT-^6DR AM(7:)Mit 

^ ^1^ -r ^^i*: Sffi t^^^^ffi ^ "^^ ^ ^ o 
[12 2] 

ii^fe$r/T^1-^S^S1S(75^^E|FrSir-^?5o 
50 [12 3] ;^^0jOteO^mt7:>?i^^T-^6DRAM(7:)®i 
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imz 7]^^^m<7^i\k<7ymm(Dmmxh^DRAM<Dm 
^:^m^?^'tmmi^m^<DmMmmmxh^. 
1^2 8]^^^m(Dj^(Dm^<Dmmxh^DRAM<Dm 

lm2 9]^:^^BM(D^(DmmcDmmxh^DRAM(Dm 
^^^^^•r^^mi^mm(Dm^mmmxh^^ 
i^^o]^^^m(Dm<Dmm<Dmmx^:s>DRAM(Dm 

[ ^ 3 1 1^ (Dm<Dmm<oj^mxh ^ d r amos 
^:^^^:^'r^^m»m^(Dm^mmmxh^. 
imsz] ^^m<Dm<Dm^(Dmmxh^DRAMa:>m 

ims s]^^^m<Dm(Dmm(Dmmxh:5nRAMcDm 
^^'^^^'r^^m^mt^<Dmummmx'h:5. 
imsA]^ ^^m(Dm(Dmm<Dmmxh^DRAM(Dm: 

ms ^]^^^m^m(Dmm<DMmxh^DRAM<Dm 
^:^^^^'r^m^m^<Dm^mmmxh^. 
[113 6] ^^m(Dm(omm(Dmmxh^uRAM(Dm 

ims 7]^:^^m<Dj^a:>mm<DmMxh^DRAM<Dm 
^:^m^^-r^^mwmmco^Mm^mx'^^, 
i^s s]^^mm(Dm(Dmm(Dmmxh:bDRAM(Dm : 

ims 9]^^^m<7:>m<Dmm<Dmmxh:5DRAM<Dn 
^^'^^^-r^mi^^itKcDmMmmmxh^. 
i^4o]^:^^m(Dii^<Dmm<Dmmxh^DRAM(Dm 

[114 i]^^^m<Di^(Dmm(Djfmxh^DRAM<Dm 
m:tm^?i^'r^^m^&^(Dmnm^mx'^^, 

im4 2]^^^m(Dm<Dmm^mmxh^iDRAM<Dm 

lm4 ^]^^^m^i^<Dmm(ommxh^DRAM(Dm 4( 

i^"^ 4]^:^^m<Dm<Dmm<Dmmxh^DRAM(Dm 

im4 ^]^^mm<Dm(Dmm(Dmmxh^BRAM<Dm 

im4 6i^^^m<Dm(Dmm(D^mxh^DRAM<Dm 
^^^^^'r^^m^m'm<DmMmmmxh^. 
im4 7 ]^;^^m^i^<Dmm<Dmmxh ^DRAM^m 

im4 8] ^^m<Dji^(Dmm^mmxh^DRAM^m so 
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m4 ^\^^^m(Dm<Dm^mmxh^uRAU(om 

o]^^:^m<Dm<Dmmmmxh^T)RAM<Dn 

^]^^^m(Dm<Dmm<Dmmxh^T)RAM(DU 

[^5 2] ^^m<D^<Dmm<ommxh^i^RAM<Dm: 

w [^5 ^]^^^m<7^m(Dmm<Dmmxh:bBRAM(Dm 
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